Abstract
influence on the Earth's radiative balance (Forster et al., 2007) . In urban areas, and especially 
16
Recent studies on the influence of these natural emission sources on the organic aerosol in the 17 urban area of Barcelona (Catalonia, Spain) showed a low-to-moderate impact of regional 
21
wildfire smoke layers were mainly situated and transported in the free troposphere above the 22 boundary layer (Sicard et al., 2011; , with low impact on the air quality at ground level.
23
The present study focuses on the impact of a wildfire event that affected the urban area of 
16
A detailed description of the applied analytical procedure is given elsewhere (Fontal et al. 
24
were injected in a Thermo gas-chromatograph (GC) coupled to a mass spectrometer (MS)
25
(Thermo Trace GC Ultra -DSQ II, Thermo Scientific, USA) equipped with a 60 m fused 26 capillary column (RXi® 5Si MS 0.25 mm x 0.25 μm film thickness; Restek, USA). A MS
27
selective detector was operating in full scan (m/z 50 -650) and electron impact (70 eV) modes.
28
The applied method allows quantitative determination of carboxylic acids, dicarboxylic acids
29
(and derivates), saccharides, aliphatic hydrocarbons (n-alkanes), polycyclic aromatic 30 5 hydrocarbons (PAH) and hopanes. Method efficiency was assessed from recoveries of 1 surrogate standards added to the filters prior to extraction. Mean recoveries were higher than 2 70% for all compounds. Field blank levels were low, always below 30% of the levels found in 3 the samples. All reported concentrations were corrected by surrogate recovery and blank levels. 
6
All statistical calculations were performed using the SPSS v.17 package (SPSS Inc., Chicago,
7
Ill.). Unless otherwise noted, significance levels of the log-log correlations were set at p<0.01. 
12
The system employs a Nd:YAG laser emitting pulses at 355, 532 and 1064 nm at a repetition 13 rate of 20 Hz. In reception, the backscattered elastic radiation and also the nitrogen (at 387 and 14 607 nm) and the water vapor (at 407 nm) Raman-shifted backscattered radiation is recorded.
15
The vertical resolution is 3.75 m and the typical time resolution is 1 minute.
16
A CIMEL sun-photometer, part of the Aerosol Robotic Network (AERONET), situated 600 m 17 away from the lidar system was used to provide the aerosol optical depth (AOD) in the whole 
28
Forward simulations of the fire pollution plumes were made with the Lagrangian particle 29 dispersion model FLEXPART (Stohl et al., 1998 (Stohl et al., , 2005 
4
The emissions used for the simulations were taken from information available on the fire. The on 19 July (day-night), 22 July (day-night), 23 July (night) and 24 July (day-night), when there 6 was no influence of the wildfire plume, were compared to the results for the filter sample that 7 was collected during the daytime on 23 July, when wildfire smoke influenced on the city air 8 quality (Table S1 ).
9
The chemical data (Table S1 ; 
21
Long-chain carboxylic acids (carbon number>C19:0) and long-chain n-alkanes (carbon 22 number>nC27) showed 5 to 10 times higher concentrations on 23 July than in the other 23 samples, with even higher carbon number preference for the carboxylic acids and odd carbon 24 number preference for the n-alkanes (Tabel S1; Fig.3 ). However, these compounds with these 25 observed carbon number preferences can also act as tracers of leaf detritus. Yan et al. (2008) 26 related the occurrence of these compounds during wildfires to the volatilization of plant waxes 27 from the leaves at high temperature, which is confirmed in the present study.
28
Other tracer compounds, such as C4-C9 dicarboxylic acids and phthalic acid, also increased on 29 the day that wildfire smoke affected the air quality in the city (Table S1 ; Fig.3 ). The highest 9 increase was observed for phthalic acid (7-10 times), while other dicarboxylic acid 1 concentrations showed a three-fold increase. Phthalic acid could be linked to the oxidation of winds. There, when the night has settled, the land breeze pushed the plume further out over the
15
Mediterranean Sea. Since no thermal advection occurs at night, the plume was not advected
16
and probably travelled at a stable altitude in the first hundreds of meters above the sea. At 17 sunrise, the breeze started its inversion, and slowly turned from a land to a sea breeze. The 18 trajectories in Fig.5 are parallel to the coast at 09:00 UT and start to bend towards land at 10:00
19
UT. It is around that time that the maximum PM levels are reached. At midday the sea-breeze 20 regime carried the plume further inland and at higher elevation which cleared the air of
21
Barcelona from the smoke particles.
23

FLEXPART simulation of wildfire event
24
The aforementioned data showed that the observed atmospheric particles were linked to the 25 smoke plume that was transported towards the metropolitan area of Barcelona in the morning of 26 23 July. FLEXPART was used to investigate the transport of the biomass burning plume and 27 determine the consistency between measured aerosol concentrations and fire smoke. 
28
concentrations in the urban sampling site. No hourly data on PM2.5 was available, so the
